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HISTORY

The proposed theoretical and empirical efforts represent a continuation
of a rcsearch progran inftiated in 1964 at the laboratory for experimental
social psychology at the University of Celifornia, Santa Barbara., The major
effort durinz the first years of the program was directed tovard en investiga-
tion of factors which affect cooperative and competitive choices in non-zero
svn gemes and inveatigations of the developrent of cooperative and competi-
tive forms of behavior in several cultursl contexts. liost recently najor
studies have been completed in Belpium, the U.S, (two studies completed: one
vith children coning fron advantaged backgrounds, and a second with Chicnno
(Mexican-Arerican) children fron disadvantaged backprounds), and Greece. A
final one is currently being conducted in Japen. Euch of these studies in-
volves a replication of the others, and all are directed towards assessing
changes in motivation as a function of age in situations of social inter-
dependence where cooperative and competitive fornms of behavior are available.

A preliminary theoretical ant rethodolocical rationale for this latest series
of studies was included in an original proposel to lilH which was funded for
tvo year: cormencing ‘arch 1, 1968. A copy of this original proposal is
appended.

In addition to th: adbove series of studies, additional theoretical and
emrirical efforts have been initiated during the last two years of the pro-
gram, Uork has been undertaken to devise rethodological procedures for assesse
ing not only the dominance of a particular social notive in cooperative and
competitive situations, but uiso to assess the relative importance of several
competing rotivationel orientations. This work which wvill be descridved in
greater detail subsequently has concerned itself pricarily with the develop-
rent and utilization of a "decomposcd game" paradiga (for a description of the
theoretical basis of this technique, see l'essick and HeClintock {1968). Several
pilot studiea bave been undertaken to assess the utility of this rethodology.
York In thie area at the experiwental sociali psychology laboratory at the




University of California, Santa Barbara, hes employed college students

as awjects and has focused primarily on problems of scaling, An additional
pilot study in Greece was undertaken to ascertain the adaptability of the
decomposed game task for children, Finally, studies are currently under wey
at the experinmental social psychology laboratory at the University of Leuven
which focus not so much on the changes in the motivational bases for coopera-
tive and competitive behavior in children as a function of socialization,

but upon changes in strategy through time. These studies are employing a
sirple bargaining paradigm to assess such changes.

At the present time, while the cross-cultural data is being systematically
collected and analysed, the principal efforts of the program researchers is
directed towerds the development of a theoreticnl statement, more sophisticated
reasurement procedures, and formal models for defining and assessing a limited
set of social motives which affect choice behavior in situations of social
interdependence, e.g., in the classroom, on the playground, irn primary group
or family situaitons and in other peer group seetings.

This theoretical effort is heavily influenced by the researchers' previous
theoretical staterents in the area of social motivation (see, for exarple,
Vessick & McClintock, 1968), by Festinger's earlier staterent of social cor-
parison theory (1954) and subsequent empirical and theoretical work in this
area (see Lantane, B,, 1966), by the conceptual efforts of Homans (1961) and
Thidaut end Kelley (1959) as regards the determinants, process and outcomes
of social interaction, and by recent theoretical statements in social ecology
(Barker, 1969). At the methodological level, efforts are directed tovards
finding a variety of measurement procedures to augment the use of matrix and
deconposed games, Such measures ghould help to extend the generality of the
tindings thus far obtained utilizing the game paradism. Finally, froam an
tpplied stanipoine the present investigators have been impressed with the
availahiliiy of a ariety of aptitude snd achieverent reasures which can be
employed to assess doth acaderic potential and achfevement in the classroom
setting. Hovever, they have not«d the existence of few standardized nethods
for assessing various social motives vhich play an instrurmental role in detera
rdning classroom performance. Hence, the progran has as onie major goal the
developrent of procedures for assessing such potives, Such reasures zhould




provide additional i{nsight into how social motives orerate under various class-
room constraints to influence academic achievement, and various forms of

ccoperative and competitive behavior.

SOCIAL MOTIVATIOil AND THE OAME PARADIGM

In the preceding section we noted a number of theoretical areas which are
influencing our current conceptual efforts to understand the development and
the operation of various social motives in children and adults. In the pres-
ent section of this proposal, we will review dbriefly some of the implications
wvhich ve believe ench approach has to the problem area under consideration.
‘There will be no attempt wade at a couplete conceptual synthesis across
these orientations since in essence this is a continuing process.

Historically, decision and game theory have peavily influenced our con-
ceptual and methodological efforts. Therefore, we will outline briefly the
relevant history of this area tracing its conceptual davelopment and noting
some of the major problems vhich have been encountered. In a number of ways
the history of our own program is congruenht with the area's more general history.
The naterials included here are, in soue instances, outlined in more detail
in the 1968 two-year program proposal on cross-cultural research vhich is
appended,

The zero-sum garme paradigm is an appropriste starting point in our reviewv
since the adequacy of the assumptfons made to prescribe tero-sum game btehavior
will certainly dear directly on a conceptual analysis of non-zero-sum games
as utilized by social psycholopists to assess cooperative and competitive
behavior, Von lleuman and Morgenstern (19Lb) developed the theory of gav:s to
deal vwith the econonic probler of finding, "...an exact description of the
endeavor of the individual to obtain a maximum of utility." Their ccncern wvas
to preseridbe choice behavior in situations of social interdependence, and thus
they developed a prescriptive theory of rational strategv. They odserved that
the basic strategic problem in a social exchange situation from a decision
theory standpoint fs that the person must, in order to be rational, attempt
to pmaxirmize a utility function for vhich he does not control all the variables,
Furthernore in order to state hov a person should go adout behuving in order
to obtain an outcome with the highest utility, a nunmder of asswmptions were
required, Tro sets of such assueptions ray be mentioned here, First, there




are axioms concerning utility to be satisfied: man is assumed to be caepable of
veakly ordering objects or combinations of objects {which irplies transitivity
of preferences), thus guaranteceing a utility which Is numerically measurable
and wcpresentable in the classic outcome matrix form. Secund, certain psycho-
1ngical assunptions are necessary. Specificslly, a hypothetical man {s assumed
vho ia motivated to behave rationally (es stated above), who possesses all
relevant informution, {.e.. he knows all possible actions and corresponding
utilities for both himself end the other person, and who has the necessery genius
to compute all the possible outcomes and strategies for both. Given a symmetyry
in rotivation between participants and complete information and recognition of
all characteristics of the interdependence including what one's own and the
other person's utilities are for various outcomes, a rational choice strategy
is given by the minimax prescription. Both individuals in a game situation
should select those strategies which ninimizes thelr maximur possible loszes.

Experimental studies, hovwever, have found that these acsumptions can not
be met., First, studies in individual decision rwaking indicate thst preferences
are not strictly transitive {see Luce and Suppes, 1965). Secondily, playcrs
in 2erc-swi pgames do not necessarily examine the game from the opponents view-
point. (Morin, 1960). Third, interpersonal comparison of utilitics seems a priori
unreasonable: people do not usually know an opponent's utilities for all out-
comes., Fourth, if an opponent deviates from the prescribed stratepy (for
vhatever reason), game theory provides no basjs for exploiting the state of
affairs to one's o«n advantage, This nay occur, for exarple, when the optiral
strategy is nixed, and both Lieberman {1962) and Messick {1965) show that such
exploitation does take place. Lastly, in many, if not sost, social situations,
even a highly competitive nature, the sublective utilities of players do not sua
to zero or any constant value, and in fact as ve will attempt to show they are
strongly influenced by considerations of social motivation.

Given in particular the last two consideraticns, the focus of game theory
shifted to noh-gzero-sum gomes, Kt first, investigations of noh-zero-sum gares
behavior attempted to define prescriptions for rational strategy for en individ-
ual vhose utilities (as vell as those of the other player) were known, ani dise
played in & non-tero-sum matrix {see Luce and Raiffa, 1957; llash, 1951; Von lleunan
and Morganstern, 19%%), In this prescriptive approach, the motivation to
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maximize utility was amssumed and it was assumed that the matrix outcomes repre-
ncuted these utiliti>s (Luce and Raiffa, 1957; Thidbaut and Kelley, 1959). This
preascriptive approach to non-zero-sum games is founded in part on the sane
problems as those encountered in zero-sum games, plus the additional motivational
complexity inherent in these situations. However, the motivational complexity
and "dilemmas" of non-zero sum games also increased their usefulness as analogues
for "real life" situations of toci{al interdependence,

In the descriptive game research undertaken in the last decade, the primary
emphasis has been upon employing non-zero sum games 83 analogues to cooperative
and competitive situations in "'real life," In recent social psychological theory,
cooperative behavior is assumel to obtain when "promotively interdependent goals"
are doninant (Deutsch, 1949) or when behavior leads to mutual reinforcement
(2ajonc, 1966). Similarly, competitive behavior obtains when "contriently
interdependent goals" are dominant, or alternatively, when behavior leads to
negative mutual reinforcerment or to ihe prevention of positive nutual reinforce-
ment. It should be noted that the game paradign, given this definition of
cooperation and competition, does have a number of major advantages as an
analogue for investigating cooperative and conpetitive dbehavior.

First, the game paradign provides a well controlled interaction situsation
in vhich there exists a clearly defined set of alternatfves which fit the gross
characteristics of the definitions of interdependence of a promotive or contrient
sort. Second, there it on eaaily quantifiable and unanmbiguous dependent variabdle
alloving for ease of quantitative analysis and model developzent. Third, the
experimental method is less sudbject to the vagaries of procedure and experi-
nenler than other methods used to study cooperation and competition and is
eesily adaptadla to various subject populations including children, Fourth, the
paradiga potentially providea a convenient framevork for studying how motivation,
strategy, decision making, person perception, ete, define cooperative and
competitive choice behavior. And, fifth, the paradigm provides a weans for
studying cooperation and competition relatively unconfourded by factors such as
ability level and skill, Other points could be mentioned, dut it is clear that
the advantages of the experimentai gan: paradign are numerous., As a result,
there have been literally hundreds of studies conducted vith the dasic purpose
of studying cooperative a~d competitive behavior and its deterninants within



the framework of social interdependence, llearly every psychologist is femiliar
with at least a few of such studies, and no attempt will be made to review thenm
here (see Appendix for a partial review)., Perhaps this plethora of studies
using the game paradigm may be diasgnosed as an understandable cace of "paradigm
fever,” not a unique malady in the annals of psychology.

A number of difficuities with the non-zero-sum gare paradigm become obvious,
however, when one begins to ask questions about cooperation and competition at
a more detailed level. Such questions arise when one considers cooperation and
competition from the vievwpoint of decision theory, various theories of social
interaction, the actual interdependence structure of the geme, as well as the
Ss' actual choice tehavior, A first and very important question has to do with
what utilities are actually associated with the nurerical stimuli to which the
players are responding. Historically, there seems to be a veak, tacit assurption
that no one really accepts that the nurbers are utilities, One reason for this
is that Ss do not behave su as to optimize their outcomes, In short, it appears
that there has been a tacit acceptance of the prescription of "rational" bvehavior,
based on the assumption that the numbers entered in a matrix represent utilities
(or are linearly related to utility) coupled simulteneously with a recognition
that the nurbers presented to Ss are in fact only siinuli vhich define the nature
of the abeolute outcores available to Ss,

A question closely related to the discussinn above deals with what the
goals of the players are. \/hat in fact are they trying to optimize? It seers
fairly clear tlat we can say nothing about individusl utiiities in situations
of sociel interdependerice until ve knovw something about the goals of a player,
and that player's expectations conceraing the goals of the other participant,

In his now classic work on cooperation end competition, Deutsch {1957, 1958,
1960, 1962) demronstrated that a variety of goals exist which are indeed modi-
fiable by instructing players to benave in a cooperative, a competitive, or an
individualistic vay. In effect, he demonstrated that by changing the Ss orienta.
tion, he could shift the values attached to the nurbers of a given matrix,

Studjes completed in the UCSB labtoratory, in Belgium, and elsewhere, have
expanded upon Deutsch's notions that motives can be ranipulated (McClintock end
Pessick, 1965; fallo, Irvin, and Avery, 196€; HeClintoek and lcileel, 1966;
M'arvell and Schnidt, 1968) and affect choice dehavior. Data of both a




rhenomenological end an ermpirical nature indicate quite clearly that in addition
to sueking to maximize their own resources, some players in some situations treat
pein reiative to that of their opponent a3 a dominent payoff dimension while
others are concerned with maximizing Joint outcores, GSuch findings have been
found for both adults and children.

It scens quite clear that Ss do have a variety of potential pgoals in pame
playing situations which imply uifferent behaviors for utility maximization,
Further, it is clear that the same goals need not alvays generate the same kingd
of behavior. It is these and similer empirical observations which have led to
a recognition conceptually of the importance specifying various social rotives
in situations of social interdependence, and finding rethods fcr assessing such
rmotives ond their relative dominance as a function of both individual and situ-
ational variables,

Of the three motivational orientations discusaed sbove, it seems that
Joint gain is directly connected with cooperative behavior while relative gain
raxinization leads to competition bv definition. Individualism (or ovn gain
naximization), on the other hend, may lead to either mutual reinforcement or

non-reinforcerent depending on the revard structure of the -ame matrix used,

In the classic I'risoner's Dilemma Game (PDG), f{ndividualism dlocks mutual reine
forcement whereas, in the llaximizing Differences Game (HDG), utilized in our
current crods-cultural research with children, individualism leads to nutual
reinforcement, It is clear then, that cereful analyses of Ss goals, the strate
egies available, and the reward structure embodied in a particular gare are
necessary for a detailed understanding of the motivatlohal determinants of coorerae
tion and coupetition, and the behavior of Ss.

‘There are some bacic¢ methodological problera, however, vhen one {s concerned
vith reasuring nctivational orientations using a 2 x 2 garme situation, such as
the PD3 or M3, First, if there are more than tvo goals operating, on2 cannot
messure then in any sivple and direct vay in a 2 x 2 matrix. levertheless, such
neasurement is necessary for any deteiled determination of the Ss'utility
structures. The second problem has to do with a lack of flexibility within
2 x 2 gaze situations when it comes to essessing the dominence of particular
motives within individusls, Specificaily, when the sape game {8 presented for
rany trials, the prinary data are the proportion of cooperative or coopetitive




responses, However, this gives scunty information, indeed, about the relatfs .
strengths of the several umotivational dispositions, or more generally, about how
the utilities derived from several goals may be weighted in the situation to
affect the player's choice behavior,

As soon as the notion of maximizing or "satisficing" multiple goale is
introduced into one's conceptual anslysir, other questions and difficultiecc nrire
with the 2 x 2 gane paradigm. A nost important problem is hether one can
differentiate motives {guals) from strategy {instrumentel acts) and, if so, how.
The clearest separation of goals from stratepy occurs in geres cheracterized by
a clear motivational dominance structure, i.e,, in games in vhich, givea &
particular goal, a particular choice is dictated regardless of the choice of
the other player, lowever, even here strategy considerations enter when multiple
trials are presented to Ss, and when Ss can see the total structure of the
situation (as they can in matrix games). For this reason, lMessick and MeClintock
(1968) constructed decomposed games (see Apvendix) in which Ss attention is
focused on the outcomes which are a direct result of his own behavior, and cen-
siderations of interdependence are relegated to the background., 1hile thic seens
8 reasonadle approach, the adequacy of the method as a measure of motivatic sl
disposition has yet to be completely tested, However, it does not seer y--csibdle
to measure motivation and stratepy simultaneously. The decorposed geie aporoich
seeks to minimiee strategic considerations iu order to obtain a rmore vali: and
reliable measure of several motivation2l dispositions,

Other experinenters have heen only minirally concerned with 8s' ke v % ns,
and have centered o, strategic factors (e.g., Pilievk, Potter, Rapoport =i
Winter, 1965, snd the present project's vork at the University of Leuven). A
nugber of these experimenters have used situations "richer" than the 2 x 2
paradign sinply decause this airple case restricts the strategy possibilities.
However, since different stratepies ray lead to the sare choice or 2ifferent
choices may reflect the same strategy, ve feel that en analysis of etrategies
cannot alone successfully lead to an understanding of basic decision processes,
It would seea recessary to deteraine the goals operative in a situation as well
8s the strategies Ss employ to ovtirize a given outecome. Finally, even if it is
possidble to delineate the goals of the participants in a situation of social
irterderendence, there remains sote question as to hovw alequetely to measure
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strategy, given that Ss' goals and stratepies tend to> interact in a fair zanme,
lHence, many of “he studies which purportedly have addressed problems of a
strategic nature,including our own, have dealt with some complex end wnspecified
interaction between gonls and strategies both within and betwveen 8s. One method
for approaching this interaction problem is to use a computer to play a apecified
strategy directed at optinmizing a particular goal or goals. If one co0ild sssunme
that Ss goals will not change through interaction with the strateay ¢f the outher
{computer), then a 1irst step might be taken tuwards studying strategiv factors
independent of motivational complicutions {see Messick, 1967).

A final problen area within gaming research has to do with the developuent
of formal decision models which can be used to characterize the choice sequerces
of players in situations of socisl interdependence. (It should be noted thal
ve will not consider the prescriptive models which developed out of game thcory
considerations, As noted carlier, they have proven to be poor predictive models,
beginning, as they do, with vhat seem to us unreasonable paychological assumptione
concerning rationslity and how S behave ir gaaing situaticns.) Some desrriptive
models have beenh developed in tec:nt years, hut aone have extensive erpirical
vork supporting them, Probably the first vork using Jdescriptive decision models
vas developed by Rapoport and Chammah (196%) in cornection with their extensive
vork on the Prisoner's Dilemma Game. They briefly r-view several models for
primarily instructionsl puryroses, The only model to receive any extensive test-
ing at all vas & four-state Markov model. The paramcters of this nodel are the
conditional probadbilities of a cooperative response following each of the fowr
possible prior dyadic stetes. ‘hey shew that the modei doee not adequately
desuribe the time course of the four states, This fellure is at lesst yartially
due to the operation of a "lock-in" effect which eliminates the constant prode
ability across time that a particular dyadic choice will end oh a given trial,
This basic model has been exanined more carefully by Amson Respoport {1965), e
finds that the Markov model fails on several counts when two individuals play
each other in an {terated PDG, but that it does hold reasoradly vell vhea & §

18 playing a "stooge" vho is explicitly follcwing a Merkov chain model. Furtker,

in an attempt to account for the changes {n the parameters of the Marhov Model,

he successfully applies the Bush-Moetellar linear learning mdiel to tle wost changa.
able parameter of the larkov model, thus allowing the stooge to learn to be more
"trustvorthy™. The data indicates that such learning did, indeed, take place.

$
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Messick and McClintock (1968) have developed and tested two models to deal
with choice tehavior from decomposed games (for a description of decuumpoond gomer,
scc Appendix). The first is an algebraic choice model originally suggested by
Messick and Thorngate {1967) which proposes that the value of an alternative is
the sum of two unknown functions which describe the motivational contributions
of own geain and relative ga’n considerations, respcctively. The data allow a
few tests of transitivity, consistency and monotonicity (of the own gain function)
which indicate that the model does not adequately describe most Ss' choice
behavior. The second model postulates a stochastic choice mechanism, It asserts
that on each trial there is some probability (constunt across tricls and individ-
uals) that the S will be in one of four motivational states (Individuelism,
Relative Gain, Joint Gain, or Indifference), \henever an individual is in any
particular state, it is assumed that he will rationally pursuve it, Data fits the
model reasonably well, bvt a post hoc analysis indicates that individual diff-
erences are quite fimportant. Studies conducted by both 7illiems (1967) and
McNeel. (1967) verify this finding.

These recent efforts to develop formsl descriptive models of decision making
in non-zero-sum games reflect the fact that conceptual and empirical work utiliz-
ing the game puradigm i3 in transition. The predominently descriptive effort to
relate a multitude of cognitive, affective, interpervsonal and situational veriables
to cooperative and competitive behavior in games is coming to a close. Emphasis
is now being placed upon fdentifying and measuring the goals and strategies
which underlie cooperative and competitive behavior. In this effort, attempts
arz Yeing made to make use of theoretical efforts in related areas, to develop
more adequate formal descsiptive models,

In research conducted to date in the present project, an attempt has been
made to identify, define and to trace the development of the various motives
which are relaied to game behavior. Future efforts, which will be outlined in
more detail subsequently, will include un av.ernpt to develop a conceptual model
for describing and understending the development of these motives. In construct-
ing this model relevant assumptions from social comparisoq and social exchange
theory will be brought to bear. Furthermore, currert thecries of the development
of social motives will be considered Unfortunately, little work has been under-
taken in this latter areca although the importence of such a mc’2l to understanding

10




individual and group behavior has often been noted. For example, in a recent
review of problems of school integration, Katz observes that little conceptuaii-
zation or research has been undertaken which is relevant to understanding the
motivational problems encountered by Blacks when they are integrated into a
previously Vhite classroom. However, many of the processes which he and his
associates have examined (Katz, et al., 1962, 1964) point to the importance >f
social goals in interaction with such variables as probability of success, failure
threat, sociel facilitation, Black-lhite social comparison, etc, in determining
the academic perforuance of Black children.

Agein it is apperent from the Katz review that an understanding of the
development of those social motives which operate in situations of social :.ater-
dependence has yet to be achieved, though it would have major pragmatic as well
as theoretical importance to the description and prediction of social interaction
and its impact upon the behavior of individuals, Furthermore, we are at a point
where we can also begin 2o manipulate various social motives in a given social
setting, end to measure the effects of such manipulations upon learning and per-
formance of the individual and the group of which he is a member, Such efforts
not only have potential theoretical and methodological implications for decision
theory, but also for *heories of social comparison, social fecilitation, and
social exchange.

Tl

MOTIVATIONAL BASES OF COOPERATION AND COMPETITION

One of the first theoretical requirements to the previous goals is the
achievement of greater clarity as regards the definition of the social motives
to be investigated. While such definitions tend to be implicitly imbedded in
the operations used to measure them, a brief preliminary discussion of the
various definitional alternatives, and their interrelationships is useful in
laying out the elements of the conceptual approach currently being developed,

Cne can begin by distinguishing four broad classes of definitions of
ccoperation und competition, These definitions are in no sense mutually exclu-
sive, rather the differences among them are differences of focus and emphasis,
They tend to differ by accentuating different aspects of the interpersonal

encounter, Specifically, they focus on {1) environmental characteristics,
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(2) relations among individual goal structures, (3) consequinces of an individuel's

behavior, and (4) internal (intrapersonal) motivational o“ientations.
1,

Environmental Definitions: Perhaps the best examples of strictly environmental
definitions of competition are to be found in population biology and economics,

The basic feature of such conceptions is that the resources available to a
species, group, industry, or whatever the collective uuit may br:, are
insufficient to support the needs of all the acturs involved, Thus, for
example, in an ecological system, if two or more species require the same
resource for propagation and survival, and if that resource is insurficiently
plentiful to maintain each of the species involved, then those species are
said to be competing for that resource. That the resource be insufficient
to maintain all the units involved is an important aspect of this definition.
One docs not speak of competition for air among land-dwelling animals, nor
competition for water among fishes,
Goal interdependence participants: A second, but related view of cooperation
and competition highlights the interdependence of the goals of the individuals.
Deutsch's (1949) cefinition in terms of “promotively interdependent goals"
(competition) is of this genre, as is Thibaut and Kelley's (1959) distinction
between goal correspondence versus "nmoncorrespondence of goals,"

It is clear that definitions in terms of goal interdependence are closely

related to environmental definitions. To the extent that individuals’ "goals"

are the consumption or accumulation of a resource in short supply, the result
is competition by eitheyr standard, Goal centered definitions, however,
provide a sizable measure of additional latitude in that they allow for
competition and cooperation with respect to variables that could not be
adequately described as "rescurces in insufficient supply." Moreover, while
environmental definitions of coupetition have been useful, such definitions
of cooperation are somewhat less appealing. Goal interdependence on the
other hand provides a unitary framework with which both of these concepts
mey be meaningfully analyzed.

The similarity between these two definitioiial approaches may be exempli-
fied with examples from the theory of games, In the se¢nse in which we are
using the notion of competition, a strictly competitive situation would be

represented by u zero-sum game (or a constant sum game), In a zero-sum
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situation, what one gains must be at the expense of the other(s). Hence, no
matter whet the quantity involved is, so long as it is desired by all the
participants, there is not enough to go around. The situation is thus
competitive by an environmental definition,

The second type of definition focuses on the incompatibility of the
collection of individual desires, This incompatibility is incorporated in
the payoff matrix for the zero-sum game through the use of utilities as the
payoff entries, These utilities are scaled psychological quantiiies which
are assumed to measure the value of the objective outcomes to the partiecipants.
Thus, in terms of goal interdependence, in a zero-sum game, to the extent
that any of the actors successfully attains his goal, the other participants
are necessarily prevented from atteining theirs.

3. Consequences of behavior: A third way of conceptualizing cooperation and

competition stems from the analysis of the consequences or reinforcing
properties of the behavior of the participants. Such a definition has been
adopted by Zajonc (1966). From this point of view, cooperation leads to
mutual positive reinforcement among a group of individuals while competition
is characterized by positive reinforcement to one¢ individual and negative
reinforcement to the other.

Vhile this definition of cooperation and ccmpetition refers neither to
the availability of environmental resources nor to the goals of individuals,
it is nonetheless entirely coordinate with the previous two definitions. The
availability of environmental resources need only be restated as the joint
avallability of reinforcers to coordinate this definition with the first type
discusecd, To establish the bridge with the goal interdependence definitions
vne needs only to assume that the attainment of a positive reinforcer is a
meaningful goal as is the avoidance of negative reinforcers. Thus when one
speaks of patterns of goal interdependence one may simulatanecusly be speaking
of patterns of mutual reinforcement,

4., Intrapersonal motives: The view of cooperation and competition adopted here
is quite different from the three hiphly interrelated approaches discussed

so far, Cooperation and competition are defined as deriving from intra-
personal motives -unrelated conceptually though not uninfluenced by environ-

mental resources, forms of goal interdependence, or patterns of mutual
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reinforcenment, Competition is defined as deriving from the motive to mnximizo
(or optimize) one's outcome relative to the outcome level of another individ-
ual or groups of individuals., Cooperation, on the other hand, i3 defined as
reflecting the mctive to maximize the Joint gain of & group of individuals,
Competiticn
In order to emphasize the distinctions between competition as defined in
terms of environmental structures, goal interdependence, or behavioral consequences,
it will be useful to examine an experiment reported by Messick and Thorngate (1967).
In this study, 4% female dyads played the following two-person game for 100 trials,

Player 2
B1 B2
Al 5,5 2,1
Player 1
A, 1,2 8,8

2

It is important to notice that this game is not "competitive" in any of the
following senses of the word: (1) It is not characterized by a joint insufficiency
of resources, i.e., it is possible for both individuals to simultaneously achieve
their best outcome; (2) consequently, to the extent that subjects attempt to
achiave maximal return, their goals are promotively interdependent; and (3) their
behaviors, therefore, should be mutualiy reinforcing. This game lacks those
features which would lead one to characterize it as competitive in terms of any
of the first three conceptions of coupetition,

Half of the dyads in Messick and Thorngate's experiment played this game
receiving feedback at the end of each trial which informed the members of the
dyad only of their OVN payoff, In this condition (OWN Display), competition
motives (relative gain maximization) could not be aroused since the subjects did
not see the puyoff matrix end since they were never informed of the payoffs to the
other member of the dyad., The other half of the dyads were informed of their OWN
score and the other member's score at the end of each trial (Both Display)., This
condition permits interpersonal outcome comparison and consequently provides the
necessary (although not sufficient). conditions for relative gain maximization.

It is clear that if subjects tend to maximize relative gain when possible,
there should be & higher proportion of Al and Bl choices under the Both Display
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conditions than in the OWHN GAIN condition. This expectation is strongly confirmed
by the data, with the OWN Display subjects choosing A1 or Bl on about 357 of the
last 20 trials and with the Both Display subjects making this cholce on nearly
90# of the trials. Additional experiments are reported by Messick and Thorngate
(1967) which confirm this interpretation of the results,

The results of this study clearly indicate that competition, as a manifesta-
tion of an intrapersonal motive, does not necessarily depend upon the extevnal
or futerpersonal characteristics assumed by the first three definitions discussed
earlier. As relative gain maximization, however, competition implies the previous
three definitions and, from this point of view, seems to be a more fundamentsl
concept,

Competition, as we are now using the concept, necessarily invelves inter-
personal comperisons of outcomes and achievements, In order to attempt to surpass
another individual's performance, one must have some idea of how well the other
individual did (unless, of course, the task is such that an individual's perform-
ance is independent of other individual's efforts, in which case interpersonal
outcome comparison may have an effect on performance satisfaction but less of an
impact on performance per gg). The recognition of the centrality of such outcome
comparisons leads one to an appreciation of the fact that competition may be
viewed as a direct result of the types of social comparison processes discussed
by Festinger (1954), Festinger's focus, however, tends to be on the determinants
and consequences of opinion comparison and evaluation whereas outcome comparison
processes have a more direct bearing on ability evaluation.

1t is doubtful, however, that competitive motives stem exclusively from
evaluative needs. In unpublished experiments recently conducted in our laboratory,
college student subjects playing decomposed games were provided with two independ-
ent sources of evaluative information. One source informed S of the average
outcome attained by similar individuals playing the game. This was presumably a
statistical composite of the results of the choices of many other students who
had participated in the experiment. As a statistical composite it was presumably
a more "objective" comparison standard than the second source which simply
informed Ss of the score of the other individual with whom they were interacting.
The experiment was contrived in such a way that an individual could perform well
(stay ehead of the standard) with respect to either one of the evaluative criteria.
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If S competed, he would do well with respect to the other individual's score,
but he would fall behind the "average dyad." Likewise, if he chose to maximize
the joint gain of the dyad to stay ebove the "composite' score, he wculd lose
the competitive advantage over the other individusl, The point of interest is
that nearly half the Ss behaved competitively in this experiment.

This fact is interesting in that one would expect competition in the service
of ability evaluation only in the absence of a more objective standard. In this
experiment, a more objective criterion was evailable and Ss did more poorly with
reference to this criterion as a result of their competitior. This fect suggests
the possibility that tendencies to maximize relative gain may be viewed as a
manifestation of a more general psychological phenomenon regarding the relativity
of the rewardingness or reinforcement value of outcomes. Myers and Atkinson
(1964}, for example, in dealing with the effects of differentiel reward on human
learning, found it useful to associate the theoretical conditioning parameters
on their learning model not with reward magnitude per se, but with the difference
between the obtained reward and the maximum obtainable rewerd on a given trial.
This difference is knuwn a3 the "regret" associated with an outcume., Regret and
relative gein are both defined as the discrepancy between an obtained outcome and
a standard. Only the standars differ. Bevan (1963) has also presented a cogent
case for the relativity of the "reinforcingness" of stimuli. He postulates that
the reinforcement magnitude of a stimulus, vhich is to be distinguished from the
magnitude of the reinforcing agent, is a function of the difference between the
latter quantity and an internal standard which is in part determined by the
aversge megnitude of the reinforcing agent which the organism has experienced.
Bevan reviews a nurbter of experiments that support this conception. Vhile the
standard proposed by Bevan differs from that used to define regret or relative
gain, his theory is similar in that it stresses the relative nature of the effect-
iveness of reinforcements,

Thibaut and Kelley {1957) present a conceptual analysis of a number of social
phenomena which shares much with the notions of Bevan. The position taken by
Thibaut end Kelley asserts that the "goodness" of an outcome depends on the dis-
crepancy between the outcome and the comparison level. The comparison level,
which is assumed to act as an internal standard of the type described above, is
defined as a "model or average value of all known outcomer, each outcome weighted
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by its 'salience', or strength of instigation, which depends, for example, upon
the recency of experiencing the outcore and the occurrence of stimuli which szive
as reminders of the outcomz" {p, 21). The determinant of the attractiveness of
an outcome, from this point of view, depends not only on the magnitude of the
outcome itself, but also on the comparison level, which, in turn, is an average
of all known outcomes, including those received by other individuals,

Behavior, particulerly interpersonal behavior, according to Thibaut and
Kelley, i3 a direct function of the "goodness" of the outcomes experienced in a
relationship, The measurement of the goodness of outcomes is thus seen to be a
necessary step for the precise prediction and understanding of interpersonal
behavior., Bevan (1963), while referring to the "reinforcingness” of stimuli
rather than the "goocness" of outcomes, has explicitly emphasized the need for
such measurement,

As applied to the microscopic social relationships embodied in experimental
games, such measurement requires that those properties of an outcome which
determine its attructiveness be analyzed and that, when possible, the outcomes be
scaled on a single dimension, If such a task were accomplished, our comprehension
of the processes involved in social behavior would be enhanced immeasurably,
Cooperation

In the context of the motivational theory being here developed, we define
cooperation as s resultant of the intrapersonal motive to maximize Joint gain.
Given this definition, there is no reason to locate cooperation on the opposite
end of a cooperation-competition dimension or continuum. Rather, cooperation and
competition can be defined as the outcomes of two of several motives which orient
individuals towards particular choice alternatives, Cooperation (Joint gain
maximization) differs from competition (relative gain maximization) and individ-
ualism {own gain maximization) insofaor as it necessarily impliecs an evaluation
of outcomes velative to some group rather than individual product.

May and Doob's (1937) definition of cooperation is in part consonant with
this orientation:

On a social level individuals co-operate with one another
when: (a) they are striving to achieve the same or compli-
mentary goals that can be shared; (b) they are required by
the rules of the situation to achieve this goal in nearly
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equal amounts: (c) they perform better when the goal can be
achieved in equal amounts; and {d) they have relatively marr
psychological affiliative contacts with one another. (p. 1T}

The sharing of goals and outcomes {s certainly consistent with our oricnta-
tion. However, certain specifics of their definition should be clarified. One
may be motivated to maximize joint gains even when the goal is not to be shared
in nearly equal amounts according to some objective criteria. Veariation in the
distribution of outcomes may reflect differences in power, involvement, skill,
energy invested, etc., of the potentisl participants, Equity or near equity should
be defines in terms of the subjective expectations of the participants. Given
mutual expectations of subjective equity, then one can perhaps assess the liklihood
of the arousal and survival of cooperative mot.ves across individuals.

In terms of the conceptual system of Thibaut and Kelley (1959), the subjective
perception ¢f an equitable (but not necessarily equal) distribution of outcomes,
and the viability of mutually cooperwcive choice behavior relate to a correspond-
ence among members,.,"each must believe he will attain good outcomes in the
portion of the (outcome) matrix associated with the [Jjoint] goal task state,"

In effect, ve are asserting that a situation which evokes cooperative motives
among the participants does not necessarily depend upon an equal distributicn

of outcomes as is implied by many of the early studies of cooperation, for example,
Maller's work with school children (1929), The latter defined a cooperative
situation as one which stimulates an individual to strive with other members of
his group for a goal object which is tu be shared equally among all of them,
ObJective equity of outcomes msy or may not be congruent with subjective equity,
and either, given high correspondence, may lead to the motive to maximize joint
gains and couperation,

In our definition of cooperation as a resultant of the motive to maximize
Joint gain we would observe that, (a) it involves an evaluation by the individual
of the outcomes to self and to others in terms of some Joint product; (v) it
implies that there is a high level of correspondence between these outcomes, tiat
participants will receive some high level of subjective reward for coordinating
their activities} and (c¢) it impliee there is an awareness on the part of the
actors that their responses can provide positive payoffs for the other partici-
pants, and that this, in conjunction with own rewards, becomes rewarding in itself.
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Cooperation, defined in terms of the motive to maximize joint gain, implies
more than Zajonc's definition, namely, that a cooperative situation obtains when
the respr.ses of an individual constitute or lead to positive reinforcement for
the other. If such held, then one could obtain cooperative behavior when neither
of the participants were cognizant of the fact that they were in a situation of
social interdependence, Kelley, Thibaut, Radloff and Mundy (1962) have demonstra-
ted, for instance, following some initial work by Sidowski (1957), that subjects
are sble to learn to reinforce one another even wlen they ere unavare of the fact
that they are in a socigl situation, lence, rutuality of reinforcement may be
better viewed as a necessary, but we would assert not a sufficient, condition for
the arousal of cooperative motives,

Deutsch (1947) defines cooperation as obtaining when individuals are in a
promotively interdependent situation insofar as "the gosl regions for each of the
individuals or sub-units in the situetion are defined so that a goal-region cen
he entered (to some degree) by sny given individual or sub-unit only if all the
individaale and sub-units under considerations can also enter their respective
goal regions (to some depree).” Iike Zajonc's definition, Deutsch treats coopera-
tion in terms of outcomes, The difficulty with this formulation is that it also
does not demand awareness on the part of the sctors., Furthermore such "promotively
interdependent” outcome states can be genaerated by motives to maximize joint, own,
or relative outcomes depending upon the goals of the group and the situation which
obtains. Certainly, the behavior cbserved by Kelley et al. (1962) was cooperative
given the above definition, but subjects in fact were merely attempting to maximize
their own gain, to meTabe positive reinforcements for themselves rather than
maximize owr «nd other's outcomes,

.. other situations, mutual positive reinforcemeut cuu cwbtain when individnal
~embers of the group compete to maximize their own relative position and thereby
increase the level of group product. 3uch obtains, for example, in a situation
of unlimited resources, For these reasons, we find it more useful to distinguish
cooperation as deriving from a single motivational state, and to view choice
behavior as a function of this state. In this way, one can perhaps begin tc
generate, knowing the goals of individuals, those values which Thibaut and Kelley
assure in their various outcome matrices, and which thcy then employ to account

for various patterns of social interaction.
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Iv

METHODOLOGY - CURRENT AND PROPOSED

One methodolopnical focus of the present. work is upon finding relisble
mcasures of social notives aind ctrategies. In previous research in this area ve
have utilized various types of matrix games, e.g., Prisoner's Dilemma Game (PDCJ,
the Maximizing Difference Game (MDG), and the Triple Dominance Gawe (TDG).
Furthermore certain simple types of bargaining situations have been employed to
investigate strategy., Ve will not present these paradigms here since they are
outlined on pages 2-11 of the 1968 proposal whirii is appended,

In addition to the above paradigm, a number of descriptive and statistical
techniques have been developed to snalvze interactional data., It might be noted
that the further development of such techniques is & prerequisite to theoretical
progress in the area. The fundamental problem, of course, is that most available
analytic procedures have been designed to accomodate response measures aggregated
across single individuals, and any form of experimenter-subject or subject-
subject intersctions ar: controlled. Rosenthal (1966) has, of course, demonstrated
to the dismay of few social psychologists, that these controls have often been
less than adequate. But in the study of social interaction, it is obvious that
vhat once was controlled (or assumed to be) is nnw the fundamental behavioral
data of concern,

Techniques which are currently in use include those analyses developed by
Rapoport and Chammah (1965) which include the description of matched response,
state conditioned propensities (the probability of a given individual response
given a prior dyadic state), transition probabilities (the probability that a
given dyadic response state at time t will be the same or change to another
state at time t + 1), eand variance analyses developed by Messick and McClintock
(1967), The latter permit one to consider both within and between dyad variance
within aend between experimental conditions, In one sense, these are relatively
primitive analytic techniques for describing the rich complexity of inter-
actional data, and further efforts are being expended to develop more sophisticated
methods,

Decomposed games: One major effort of our program centers around the develop-
ment of decomposed games as a methodological device for obtaining estimates of
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social goals in situations where strategic considercticius are minimized. Decom-
posed games use a riethod of displaying peyoff information which permits a simple,
direct, and fic«ible means for the aessessment of motives in a game-t:'pe situation,
The procedure may be described as follows: Each player in a dyad is glven a

1 for Player 1 and x2 and Y2 for Player 2.

choice between two options, xl and Y
Each option is an ordered pair of numbers (¢, d), where the first number denotes
the payoff to the subject making the choice and where the second, d, denotes the
payoff to the other person. Ve will be concerned only with symmetric decomposi-
tions in which X1=X2 and Y1=Y2, Under these circumstances the ccrrespondence
between the decomposed game and the traditional payoff matrices used in matrix
games 's easily seen: if =y2e (21, Qi) end Yi=y°=
8y5,%05,7¢,+d,5 8,,7b,,7C,4d, 5 and 855,=V,,=¢,*d,. Cleerly, one can find the
payoff matrix for any symmetric decomposed gane.

(2p 2505 then ayy=byy7c)48,;

The converse, however, 1s not true. It can be shown that the necessary and
sufficient condition for a symmetric, two-person, two-choice game to be symmetric-

ally decomposable is a Furthermore, for any symmetrically decoumpos-

1178127%21"%22"
able game, one can find an infinite number of symmetric decompositions since if
X,Y 1is e decomposition, so is X" ,Y* | where gg;gifg,g;=giﬁg, and e is any
real number,

It remains now to spell out the relationship between decomposed games and
dominance games such as the PDG, MDG, or TD games which were formally outlined
in the original cross-cultural proposal (see Appendix). Dominance games were
defined as payoff matrices having specified types of dominance relations on their
rows and columns. Decomposed games can also be characterized by such dominance
structures in the following manner: we say that one choice, say X, dominates
the other with respect to own gain iffc,> ¢,; X dominates Y with respect to

relative gain iff ¢,-4,>¢ -4, and X dominates Y with respect tc Joint gain

1 =1 =2
iff £1+g1>32+92. Of course the choices may be equal on any of these three value
dimensions.

There are three direct consequences of this classification of decomposed
games according to their dominance properties. First, excluding the null case
in which the options are equal on all three dimensiors, there are exactly six
dominance structures which can characterize a decomposed game and these are the
same six that exist for payoff matrices. Second, unlike payoff mat:sices, every
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symmetric deromposed game is a dominence game in that it has one of six possible
structures, Wnile meny payoff matrices lack rmotivational dominance structures of
the type being considered here, all decomposed games have such a structure.
Finally, a decomposed gere possesses a particulur dominance structure if end only
if ite associated payoff matrix is characterized by the same structure, 7This
simply means that the dominance structure of the payvoff matrix in a two-person,
two-choice mixed rotive germe is invariant under decorjosition and "recomposition."
This last feature is obviously importent since it guarantees a formal isomorphism
of payoffs between decomposed games and peyoff matrices.

Examples of two decomposed games are given below with their associated payoff
matrices., It can be seen taat in the decomposed game the subject has complete
control over the payoffs which he and the other player vill receive as a function
of the sudbject's choice. Interdependence can be maintained by informing the
subjects that the payoffs to themselves and the other player

Decowposed Game 1 Corresponding Matrix Came

(Own, Joint, Relctive Gain Motives
lead to an X choice)

Choices Player 2
X X X ¥
ovn 3 1 ) SRR 3,2
Payoffs Flayer 1
Other 1 0 Y 2,3 1,1
Decomposed Gane 2 Corresponding Matrix Gane

(Ovn &nd Joint Galn Dictate 4
Y Choi~e; Relative Cain an X Choice)

Choices Player 2
Ovn X )4 X Y
Payofl
Other $ 8 X 7,7 11,10
2 6 Plaver 1

* 10,11 1k)2h

are a funttion of both what they assign to themselves and the other pleyer, and
the assighient wade by the other player, Thus the interdependence und hence
stratepgic considerationa can ¥ nininited:

22




The motivational isomorphism between decomposed and matrix gemes is illustrat-
ed by these exémples. In the second exanple, CGame 2, it is clear the subject
vill chooce Y efther if he is8 trying to maximize his owii score {8>5) or if he is
trying to maximize the joint score to the dvad (8+46>5+2). He will choose X,
however, if he is trying to maxinmize relative gain (5-2>8-6). Inspection of the
corresponding matrix game reveals that the Y choice dominates the X choice with
respect to own (10>7 and 14>11) and joint (10411>747 and 14+14>11410) gain, while
X dominates Y with respect to relative gain (7-7>10-11 and 11-10>1k-14). Thus,
the motivational implications of the two choices are equivalent in the decomposed
and the matrix pames,

From the preceding examples, it is apparent that the experimenter has con-
siderable flexibility in changing the motivational structure of the situation for
subjects through the course of an experiment. He can manipulate not only the
relationships cmong the three motives under ccnsideration, dbut can change their
relative magnitudes by systematically manipulating the absolute and relative
point values afforded the subject and the other player. This capability provides
a possible means of scaling the relative strengths of the various motivational
predispositions which are represented in decormposed gares,

Finally, it should be noted that decomposed gares provide a particularly
useful rethod for measuring interpersonal motfives, Research to date in the area
of ganes fails to differentiate clearly bvetveen motivation (goals), and strategy
(instrumental acts)., For example, in a typical stuty, a subject may adopt a
cooperative stratepy (permitting both ovn and other to be rewarded) in order to
satisfy one of several different rotives, In the present task the structure of
the choice matrix is designed to differentiate between motivational orientations,
and to afford the sudbjlect little control over the other player's behavior. Given
this, the preferences of the subject would seen nore likely to be a direct express-
fon of his goals rathei than A method for influencing the other player's choices
as an indirect method for achieving his goals.,

York to date on decomposed ganes indicate that it represents an effective
means for investigating those motives which underly choice dehavior in social
situations where Lne's clioice has implications both for one's ovn and snother's
outeome, Several studies vhich we have conducted indicate that, (1) one ean
manipulate the strength of various interpersonal motives, as measured by the
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techniques described in Messick & McClintock (1968), through manipulations of
environmental parameters; (2) individuals can be clearly differentiated in terms
of their hierarchies of motivational dispositions in a given situation; (3) the
choice data seems potentially susceptible to some form of multidimensional scaling
anntysiay and (h) the tecbnique is adaptable to developmental studies with
children.

In addition several major studies are currently in progress exnanding upon
the points mentioned above., In terms of the proposed project, part of our efforts
vill be devoted to an attempt to develop a systematic method for scaling choice
data obtained in decomposed games so as to obtain estimates or measures of the
relative strength of the motives under consideration. In pursuing this project,
there sre a number of general questions which are under scrutiny: What is the
nature of psycnological similarity in the present instance? 1Is it invariant in
terms of experimental procedure, stinulus context, or sudbjects sampled? If not,
how do these variable affect our scaled results? Oiven various scaling procedures,
vhich has the strongest heuristic properties? And more specifically, what criteria
should one invoke to select and to develop a particular scaling procedure? In
attexpting to answer such fundamental scaling and measurewment questicns, we vill
be utilizing deta from studies which vill be initiated to test theoretical as
well as other methodological propositions.

Other experitental tasks: Uithin the context of the present project, wvork
is going on in the development of other tasks for investigating social motives
and strategies., This wvork, for instance the current studies on the developzent
of strategies in a bargaining situation utilising children as subjects being
conducted at the University of leuven, is concerned with extending the generality
of the findings from game studies as well s validating them in other social
situations of soclial §{nterdepzndence.

A reviev of pricr studies on cooperation ani coapetition with children reveals

Lat there is a paucity of paradigme vhich have bdeen developed to measure social
motives. One of th¢ fev experiments wvhich developed a methodolosy for measuring
Bocial motives 10} situations of social interdependence i3 the earlier cited study
by Masden (1967). The study investigated the effects of narkedly different
socio-economie backgrounds upor the cotpytrative and competitive behavior of 8 and
9ay2ar 014 children. Utilising Noxicaa children dravd from urban middl~ class,
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urban poor, and rural Indian villages, he observed that there vere no differences
between children in these groups in their willingness to share candy (altruisn)
wider two conditions, (1) when the donor was to be identified, and (:) when the
donor was anonymous, rurthermore, the conditions thenselves produced no
differences in behavior. What is perhaps surprising is that on the average the
other child was given approximately one piece of candy out of five~--even though
the children knew their behavior was being observed by the investigator. A
secon? part of the study indicated sgain that there were no differences as a
function of socioeconomic background when children were rewarded on the basis of
how many "X's" they circled for hinm when they traded papers (cooperation).
Hovever, the competitive instructions produced enhance performance relative to
the cooperative one,
The third and fourth parts of the study employed a game vhich was played

by four children simulteneously. As descrided by the investigator:

The apparatus consisted of a board :i\ in. square with a

small eyelet screwed into each corner. This enabled a

child stationed on each corner to pull a string through

the evelet toward himself, Four strings were fasteneid to

8 common object in the center of the board. Because the

string was strung through the evelets, each ¢hild could

pull the odject in only one direction--towards himself,

Thus the children hed to cooperate to move the object to

any position on the board that was not in a direct line froa

its starting position in the center to one of the corners.

The ot ject being pulled vas a metal weight vhich served as

support for a bell point pen filler., ‘The pen protruded

downverd through & hole in the center of the weight and cone

stant downward pressute was maintained by an elastic bvand.

Thus, by covering the boerd vwith a piece of paper for each

trial, a vermanent wvritien record of £s2' responses was

obteined,
rp. 1311-1312




In addition circlcs were dravn in the center of the four quadrants formed
by the four st*ings. 1In the first of two studies using this apparatus subjects
vere instructed to move the pen by pulling their otrings in such a wa) as to
drav & line over the numbered vircles one-two-three-four, in that order., Further-
more, they were instructed that each time the four circles were crossed in the
apprvpriate onter, each child would receive a plece of candy. The children then
perfoimred the task for five trials, tiie urban riddle class showing the highest
prerformance, Prior to the sixth trial the name of one of the children vaa
vritten on each circle, and they were told that each would be revarded individu-
ally each time the pen crossed his own circle., The results indicated in general
that under the individual gain instructions, the urban middle class shovwed the
greatest increment in competition, and hence received the lowest number of rewards,

In the final part of the study the position of the circles on the paper
vere changed 8o that each person had their own circle directly in front of them,
Hence, by pulling the pen directly he would cross his circle., A piece of candy
vas offered for each time the pen crossed one's circle. If the line drawn by
the pen deviated more than one inch from the center circle to an individual's
circle, or reversed in direction, & competitive response vas scored. In effect
this reflected vhether other's were pulling at the same time as given player.
Again the middle class urban children were found to be significantly more
cocpetitive than the other groups,

He have reviewed the previous study in some . 2tail because it shows
comonality with the conceptual orientation which we have been developing, and
it is fllustrative of how a variety of task can be designed for detecting those
social notives vhich we have stressed. Our future efforts in this area will
include developing end conducting studies employing a variety of tehavioral tasks.
As an ultimate goal ve hope to develop a standardited paper-and-pencil tesk vhich
can be administered with as nuch facility as current measures of aptitude and
achievement, The strategy of the present project in this regard is somevhat
different fron the usual procedurcs., lerely, we hope to develop first a series
of behavioral tasks vhich can bde used for ciasgnosiic and research purposes, and
then proceed tc the development of questicanaires using the former as criteria
for evaluating the latter.




FUTURE PROJECTS

In the preceding two wajor sections on theory and methodology, we have out-
lined our prior work relative to the major goals of our research program. In
terns of future worx, we envisage continuing research in four major areas, each
area having relevance to both theory and methods.

The first area involves the completion of owr series of cross-cultural
studies on tht2 development of the motive to maxinmize relative gain (competition).
Data have been collected and analyzed for three cultures, the U,S., Belgiwa, &nd
Greece. Data collection in Japan has been delayed by the student occupation of
the Psychology Department at the University of Hokkaido, However, we anticipate
that this research vwill begin in the near future. In addition we are completing
testing a population of Chicano (Mexican-American) children, and will compare
the development of social motives between this sample and another drawn from
White, middle.class children. In the data analyzed to date we have observed,
although there exist cultural differences that ascross cultures there is a
marked shift towards the motive to maximize relative gain resulting in competitive
choice behavior,

The second area involves the further developwent and utilization of decompesed
ganes to obtain estimates of the relative dominance of the various motives which
underly cooperative and competitive behavior, and to test hypotheses deriving
from our theoretical statement of social motives and social exchange. In
addition, in this series of studies we will te concerned with exanining methods
for scaling responses £0 as to be able to distinguish relative dominance of
motives in terms of sore measurement space. Sublects for these initial studies
will be drawn primerily from college students since they are more easily and
readily availadle to the researchers. A specific proposel for the next study in
this area follove in the subsequent section,

A third series of studies vhich %as aierly been initiated at the social
psychology leboratory at the Univerci.y of !our in and at our ladoratory, is
concerned with strategic responses, both in thefr developnental aspects in
children. and in bargaining studies vith adults, Results with childrcn to date
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are consonant with owr prior work insofar as one observes increases in coumpetitive
behavior with age. A report of present and planned studies in bargaining between
adulte is included in the next section.

And finally, a fourth series of studies is being initiated to examine the
effects of various social motives upon human behavior in situations of social
interdependence. The paradigm which we have developed and {8 in the process of
being instrumented is deacribed in the subsequent section.

VI
PROPOSED NEW OR CONTINUED STUDIES--SOME SPECIFIC IHSTANCES

A, Cross-Cultural Studies of the Development of Social Motives

At th2 end of the current acadenic year, data will be collected and analysed
for a three-vay comparison of cultures: U.S.,, Pelgiun and Greece, These data
include responses made by 2nd, Lth and 6th grade children across a 100 trials
of a MDO, phenomenological reports in trials 101-110, and responsc latencies for
the firet 100 trials. A major analysjs has been coupleted on twvo cultures and
fs already reported in the literature (McClintock & luttin, 1969), The Japanese
data vill be analysed wvhen it becomes available., In addition, data will have
been collected and analysed on American middle class Yhite and Chicano (Mexican-
Azerican children) of the same ages. Part of the proposed grant would be used to
complete the finul vrite-upe of the uncorpleted portions of this large descriptive
study. Howvever, except for the Japanese replicaticn, no nevw data collection or
analyses will be undertaken, 1In effect, this will represent the final completion
phase of a three-year croas cultursl study partially funded by NIH wvhich has
involved testing approxinately 50 2nd, hth and 6th grade dvads in five cultural
contexts,
B, De d Capes: Measuring and Scsling Social Motives

The model to be descrided here is an extenaion of the stochastic choice model
developed for twvo-choice games by Mcssick and McClintock {1968). ‘The model is
revised to make predictions about chrice proportions for three-choice games on
the bdasis of four aotives for choice,

It is assumed here that for each play of a game the player is in one of five
uotivational states. He may maximite his own gain “1” maxinize his gain
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relative to his opponent (sa). maxinize their joint gain (83), minimize his
opponent's guin (s)), or be indifferent emong the alternatives presented (ss).
If he is in the indifference state (ss), he mekes his choices randotly, choosing
each alternative with probebility 1/3. The probabilities of & player being in
these five states are v, ¥, X, ¥, and z, respectively. It is assumed that these
probabilitiec ere independent of the previous trial,

Vhen the player is presented a game which does not allov him to make & vell-
defined choice given his current motivational state, he is assumed to rmove to a
nev state with probabilities v, v, x, y, end 2, respectively. Thus, it is
possible for him to return to his origical state. If so, he moves to a new state
again until he is in a state for which the ganme is vell=defined or in the indiff-
erent state, 8.

It is rowsible to write the expected choice proportions for the eleven classes
of gamcs 88 a function of the postulated parameters, but first a notation must be
developed,

Fach game class is characterized by the choices which leed to the appropriate
motives, The identification of a game consists of an ordered L-tuple, ordered
from left to right in terms of own gain, relative gain, joint gein, and nininizing
opponent’s gain., Thus, a "1" or a "2" is entered in the first position to
indicate that an own gain choice is scored as a "1" or "2", respectively, unless
8ll three options sre equal in own gain, in vhich case 8a "X" appears in the first
position. In the second position, the same number, a "1" or "2", is entered if
relative gain leads to the sare choice as own gain. If relative gain leads to
a choice uther than ovn gain, & different nusber, a "1" or a "0", is entered. 1If
relative gain is constent over the three choices an "X" {s entered. The same
procedure holds true for the third end fourth positions, representing joint gain
and nininizing opponent's gain, respectively, For example, in the game class
2210, ovn and relative gain lead to the same choices and Joint gain end minimizing
opponent's gain lead to different choices. In the game 1X10, o'n and Joint gain
lead to a "1" choice, nininizing opponent's gain leeds to another, and relative
gain is equal across the three ~holucs,

The choice proportions are stated by indicating the choice snd the game, For
example, P{1/1101) is the proportion of "1" choices from the game class 1101 and
P{27/2210) is the proportion of "2" choices from the game ¢lass 2210.
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The expected choice proportions as a function of the paraneters may be derived
for each gamd. In game 1111, all four motives lead to the same choice. The

player will fail to choocee
"M Luly Af he is in ss. Thus,

E (P{1/1111)) = vewexsy+(z/3) (1)
or 1- E[P(1/1111)]) = 22/3, (2)

Equation 1 is merely the sum of the probabilities of all the states which will
lead to the same choice, In all games with well-defined choices, the expected
choice proportions are merely the sums of the relevant parameters. For example,
the expected choice proportions for the pame 2210 follow:

E [P(2/2210)) = vews(2/3)
E (P{1/2210)) = x+(2/3)
E [P{0/2210)) = y+(2/3).

For gares in which one of the four criteria is controlled, the deirivation
proceeds differently. To exemplify the derivation, consider the game 1X10.
First we find the probadility that the player is in 8y w':en the choice {s made,
There are a denumerably infinite number of nutually exclusive and exhaustive ways
in vhich this cen occur., First with probahility v he will Ye in s1 originally
and thus vill aake his choice vithout having to nove to a new state. Hovever,
vith prodadbility v he will de in 8, and, since the alternatives are equated in
terms of relative gain, a wvell-defined choice will not be possidle and he will
move to a new state., However, with probability v the new state will be 2% Thus,
after one wove, the probability that the player is in s1 is vw, The first rove
pay put hin dack in s, vith probability v, in which case another nove will be rade,
In general, the probadility that he enters e1 aft:r n moves is v“v. Consequently,
the probability that the player will te in 8y vhen the choice is wmede is




P(sl) B v+ v+ vv2 + eee

lV(l#\lfVe "’ooo) .

The expreasion in parentheses is the sum of a geowetlric series which is known to

be 1/(1-w). 7Thus,
P(s,) = v/{(1ew)
Sirsinrly,
P(s,) = x/(1-v)
rle),) ¢ y/(1ew)
P(es) » 2/3(1-v)

o the expected values are

E (P(1/1X10)) = (vex)/{1aw) + 2/3(1-v)
E [P(0/1X10)) = y/(1aw) 4 2/3(1ew) .

In order to evaluate this model, it is necessery to obtaln estimates for the
parameters. These estimates are derived from the expected values of the choice
proportions. To exenplify thie method, the maximum 1ikelihood estimate for v
(called ¥) 1s found in the following ranner:

v = P(1/1010) = P(1/2010) = (v + x + 2/3) - (x ¢ ¢/3),
Alternatively, other choice proportions may de chosen:
v = P(2/2210) - P(1/2120) = (v + w + 3/3) - (v + 2/3),

Because of the large number of game clesses, there are eight such equations
vhich give maxirum likelihood estimates for doth ;\and 5, seven equations for
x and ;, and five equations for £

The most steble estimates can be ottained by using the arithmetic reans of
all the methods available, without affecting the number of degrees of freedom
required, It should be noted that methods such es lesst squares end winicwy
chi-square vhich fit parameiers to the data are not required for this podel,
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To investigate this model of social motivation, the follcwir; experiment is
proposed., Dyads of like sex will play il 3-choice games. FEach c¢f the eleven types
of games (8 classes and 3 subclasses of class I) will be played fou: tines. In
tvo instances of each game, the own payoffs are greater than or equal tc the
other's. In the other two instances, own payoffs are less than other's payoffs.
Empirical data from 2-choice games have shown differences in choice proportions
between these two cases, referred to as case 1 and case 2, respectively. The
ratrices for Lhicor games are illustrated in the foliowing table,

The games will be presented on slides projected on a screen visihle to lLoth
8s, However G5s will not be able to see each other and vill be instructed not to
comminicate in any vay. Each S will be updatea on his point total and the other
player's total every five trfala, These displays remain visidble during the entire
game, Ss will be paid ten cents for each 300 points. The average vinnings will be
about 31,50 with a range from $1.,00 to $2.00,

In the second part of the experiment, Sa will respond to paper and pencil
questionaires in an attempt to predict the relative motivational effects without
actual game behavior, Three such tests are planned. The first test will consist
of the presentation of 66 matrices. An example of each of the two cases for the
eleven games will be presented three times. For each presentation, Ss will be
asked to judge how rany times out of 100 they would choose one of the three
slternatives,




The 4k Slides For All 9 Classes of 3-Cholce Decoriposed Games

Case 1t All numbers positf{ve; Own payoffs nmore or equal to Other's payoffs

Cese 1': Sowe positive constant is added to all the entries of Case 1,

Case 2: All numbers positive; Own payoff iess than Other's payoff, Obtained
by adding a positive constant to the Other's score in Cese 1,

Case 2': Obtained by adding a positive constant to the Other's score in Case 1°',

For the table on the next page, the letter{s) above each column of a
given matrix denote the motive(s) dominanted by that colusn, (0, own
gainy J, jJoint gain, D, relative gain; and H, minirdte other's gafa,)
Also note that for Class I, there sre 3 sub.classes of natrices. This
{8 the ohly class containing sub-classes,
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CLASS Case 1 Case 1! Case 2 Case 2°

I !
!
Sub-Class 1 obJ oDJ oDJ ODJ
ODJ:M 10 20 30 30 50 Lo | 30 10 20| 4w 50 30
0 0 0.2 20 20 [ Yo L4 4O} CO 60 60
Sub-Class 2 oDJ'f | ODJM 0DJM ODJM
ODJM 20 10 ko 60 Lo 31 0 L 20|h% 20 (O
10 10 0! 20 30 30{ 70 5 6018 9 170
R
Sub-L1ass 3 ODM ; oD ODM OoDM
ODif: J b 30 20, L0 €0 50 1 b0 20 30 |50 Lo 60
0 10 20 ko 20 30/ 50 70 60 (8 90 T0
11 M ODJ  ODJ M oDJ M onJ M
M vs, 0,D,J 30 L0 60 ' 80 S0 0] 60 L 30 |60 8 50
20 30 Lo 6- kO 50| 70 60 50 | 80 90 70
111 opy J F opM  J opy J J oDt
J vs. 0,D,M 4 30 20 60 50 b | 2o 4 30 [ sS0 €0
0 20 10 ' 20 ko 3060 50 70 |8 90 70
v J M oD 1 OD Jloo J M| J O M
0,Dvs, Jvs, M Lo 20 50 .k TO 60| 50 L 20 [60 T0 Lo
30 0 10 20 30 50 | €0 60 SO0 |100 80 70
v J DM ! J DM DM J | DM J
D,M vs, J:0 0 L L - 60 60 60 | b0 4O 4 [ 60 60 60
) 20 10 4O 50 30 60 50 70 |70 80 90
VI N PMooog M 0J oJ u
0,7 vs, M:T 60 20 Lo | kO 80 60 1 ¥0 20 60 60 GO kO
9 10 3030 70 50| 50 30 T0 [T70 90 50
VII M L 0J DM | 0J D't | OJ D
0,J vs. D, 20 53 40 70 50 150 20 30 {70 50 Lo
9 %0 30 60 20| 8 50 L 100 60 70
VIII p .M D oJ| M D 0OF |0 v D
0,J vs, D vs. ¥ Lo ko 60 70120 4 50 |70 L0 60
20 1 30 Lo 60 | O 50 70 (90 €O 70
IX J 0O DM Jilpg J 01{ J 0 DM
0 vs, J vs, DM L 70 60 60 [ b0 40 50 [A0 T0 €0
Lo bo 20 &0 j50 90 7O ; =10 90 70




In the second gquestionaire, Ss will be shown one example from each of the
eleven games fcr both cases. They will answer three questions sbout each of the
22 matrices, First, they Jjudge which alternative they prefer, Illext, they record
why they selected that alternative. Finally, they estimate how mans times out of
100 they would make that choice.,

The finel test gir~g the Ss a blank matrix structure for which they are to
genci ate a matrix with which they would 1ike to play. For each row of the matrix
{own and other's payoff’), they can select cell entries without replacement from
the numbers 0, 20, 40, 60, 30, and 100, At this point Ss are told of the nature
of the experiment, glven their winnings, end thanked for their participation.

Data so obtained will be principally used to test the three choice model
outlined previously, and to meke & preliminary determination of the potential
efficacy of obtaining estimates of motivational states by use of peper and pencil
tests in hypothetical situations of social irteraction.

C. Studies in Bargalning and Strategy
Present work on a bargeining and strategy is being conducted in our labora-
tory at UCSB, and at the Laboratory for Experimental Social Psychology at the

University of Leuven, Delgium. Work at the latter concentrates o1 the develop-
ment of cooperative and competitive behavior in children. Current work at the
UCSB laboratory focusses on bargaining as relates to micro-economic theory, and
the theory of motivation developed by Messick and MeClintock (1968). A vrief
resund and prospectus for this research progrem follows.

In micro~-economic theory a seller is considered to fall into one of three
possible cases. First, there is the case in which the seller is only one of
many sellers all of whom offer a similar product to many buyers {the assumption
of many buyers is made througiiout this description), in which instance the
accivities of eny one seller are inconsequential to th2 other sellers and to the
buyers. Thie is the case of pure competition. Second, there exists the case in

wvhich the seller is the only source of & product, in which case the fates of the
buyers depend exclusively on the actions of the seller, This is the monopoly case.
Third, there is the case in which the seller is one of & number of sellers, all

of whom offer a similar product, and in which case the number of =:llers is not

80 large as to make the activities of'any one seller inconsequentisl to the other
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sellers end to the buyvers. This is the oligopoly case, and when the number of
sellers is tvo, the case is termed duopoly. In contrast to cases one and two,
that iz, perfect competition and monopoly, widely agreed upon solutions to the
conflicts between parties do not exist for the case of oligopoly. Many have
been sug_ested (see Chamberlin, 1933; Fellrer, 19L9; or Shubik, 1959). Hence,
it is that oligopoly is the classic situation of economic conflict.
Considering only the conflit tetween sellers, the restrintion in the
oligopoly case that each seller's actions have some effect on the other sellers
leads to qualitative differences between the nature of this case and those of
the first two. It is the primary feature of oligopoly that the sellers are
interdependent; the combined decisions of all directly and perceptibly affect

their mutual outcomes, Since the market for their products is divided among
them, most actions that benefit some sellers will harm the others., Any action
by & given seller has, as a consequence, effects on the other sellers, thus
motivating certain reactions by the other sellers which have effects, in turn,
on the given seller, and so forth.

Hence, each seller finds his actions have eventual infliuences on his own
outceomes that are not attributable directly to his actions but to those actions
mediated by another agent, Whether -his mediation is explicitly or only in-
plicitly realized by the szller, he cannot escape noticing the dependence of his
outcomes on exogenous forces, The seller is naturally motivated to determine
the nature of the deprendence and, wher in conflict with the exogenous agency, to
manipulate the dependence to his cwn advantege, This description extends symmet-
rically {o all oligopolists, and thus oligopoly is seen to be a social situation
with such aspects of psychological interest as confliet resolution, motivational
bases for decisions, coglition formation, bargaining behavior, decision-making
tactics and strategy, cooperation, and competition.

Experimental studies of duopoly have been a recent dovelament in social
science. One of the earlier sets of experiments was conducted by S, Siegel and
L. E. Fouraker (Fouraker & Siegel, 1963). These authors attempted to test two
classical hypotheses sbout the behiwvior of duopolists. The Bertrand hypothesis
asserts that each seller assumes the other is not influenced by the actions of
the first, and each seller wishes to maximize his own profit. In the case of

price adjustment (the quantity adjustment case is a compliment of the price case)
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the Bertrand hypnthesis suggests that sellers will continuously lover prices until
both reach a point of zero profits, to go below which would be to lose money. The
contrary hypothesis, the Pareto hypothesis, asserts each seller chooses a price
which maximizes joint profits, Illence the first hypothesis suggests a rivalistic
or competitlve behavior and the second suggeats a cooperative tendency.

Fouraker &and Siegel zive both theoretical and experimental results indicating
stability for the first hypothesis, which increased as each seller had less inror-
mation about the other. These results raise the following questions which are
currently being investigated experimentally. Can manipulation of the information
exchange increase the stabllity of the cooperative tendency, as is inaicated
theoretically? To vhat extent is the duopoly taxonomically and behaviorally
analogous to the Prisoners' Dilemma Game? What are the motivational bases for
moves within the duopoly game and how strong are the various motivations? What
bargaining ard or coalition strategies end tactics are employed?

The foliowing experiments and studies have been, are being, or will be con- .
ducted along the above lines. A replication of the Fouraker and Siegel duopoly
r .ce game with the bidding and payoff structure extended to include negative
,rofit choices was conducted to determine if a winning bid, relative to the other
seller, but nonetheless unprofitable bid, would be made and under what conditions.
& similer duopoly pame study permitting verbal communication at various times
during play is currently being conducted, A theoretical investigation of the tax-
onometric properties of separable (or decomposable) 2X2 choice games (see Messick
& McClintock, 1968) when extended to n x n choice linked (not graduated) form
(see Hamburger, 1969) has also been initiated. Finally, an analysis of choices
in duopoly and other n x n games with a model of kinematics based on quantum
mechanics which promises to yield quantitative measures of social forces under-
lying such choices (see Griesinger and McClintock, 1969) is currently under

consideraticn.

D. The Impact of Social Motives on Learning and Performance

At the moment we are extending our research program beyond the framework of
experimental games and bargaining. In effect, we plan to utilize the insights
vwe have gained in social motives, and measure their impact upon learning and
performance in the classroom. The rationale for this extension of our efforts

is both theoretical and pragmatic. As noted previously, we are committed to an
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attempt to develop ways of measuring social motives and assessing their irpact
upon the behavior of children, particularly in the sreas of learning and perform-
ance,

Hence, unlike the work discussed so far, our initial experiments #ill be
conducted completely outside the fremework of experimental games, The approach
to be tsken views the three socisl motives as Just that...motives., If in fact
this trio of variebles, maximization of own, joint and relative gain, is a set
of motives in the most general psychological sense, they should have effects on
nuzerous forms of behavior, and act just choice patterns in experimental games,
Viewed in this vway, we would expect them to possess the same general properiieg
of other motives: supplying a basis for learning and having influence on the rete
of responding, The fundamental assumption in this study is as follows: To the
extent that different mntives possess different deprees of importance or salience,
then rewards associated vith satisfaction of the mctives should have differing

effects on behavior.

This position saina support from numerous studies of the effects of reward
size, or quality on behavior. Hutt {1954), for example, has shown that the rate
of bar-pressing in the rat increasses with chenges in reward size and reward
quality of a food mixture, To the extent that rewards associated with dominant
motives are of "higher quality" than those related to wesker ones, a determination
of the importance of each of the three motives can be mede., The most dominant or
important motives should have the maxirum effect on behavior, the second most
sglient motives will have an intermediate effect, and so on.

The forms of behavior which have been chosen for our first series of studies
are learning of both a rote and conceptual type, and performance in reaction time
and surveillance tasks. To date a great body of literature has resulted from
the study of the effects of motivation on learning and performance, and if beyond
the scope of this lengthy proposul to review them here, However, the reletion
of drive to behavior is summarized by Hilgard and Marquis (1961) as follows:

"Basicelly the effect of increased drive is to increase the vigor

of btehavior., The responses so energized, however, may not be those
under observation in & particular experiment. In that event, the

effect of increased drive will vary, depending on the compatability
btetween the energized response and the response being measured,” {(p. "34)
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The responses which do become energized as & result of an increase i1 motivation
are the dominant responses of the organism in that situation., If the dominant
response is the one under experimental observation, then its vigor will increase
subsequent to an increase in motivation. If some competing, subord:nate response
happens 1o be under scrutiny then motivational increasses will cause this weaker
response to be attenuated. These considerations lead to the following predictions:

Cn tasks in which the subject's dominant response is the one under observa-
tion (as in a task requiring the subject to perform a bebhavior already in his
repertory), rewards associated with the strongest social motive will produce the
highest level of responding. On tasks in which the response under investigation
is not the subject's dominant response (as when the subject is attempting to
learn some new response) rewards associated with the most salient social motive
will impede establishment of this response to a greater degree then rewards
assoclated with less important motives.

5o far, the motive-related rewards have been spoken of in only general terms.
‘The specific means by which they will be activated in these studies is by menipu-
leting feedback (controlled by the experimenter) so as to tell a given subject
"how he is doing" in one of three ways: Relative feedback will tell a subject

how his level of performance compsres {either favorably or unfavorably) with that
of enother subject; Own feedback will inform s subject as to the level of his
individuel achievemert; and Joint feedback will display the level of group
achieverment to the sublject.

Each of these three types of feedback is viewed as being a goal offered by
the experimenter to the subject. To the degree that the goals are of differing

reward value, subjects will be motivated to differing degrees to maximize them,
In performance tasks, subjects will perform most vigorously under conditions of
high relevance or reward., The hierarchy of response vigor across these three
feedback situations may be taken as indicative of the relative importance of
the three social motives, 1In learning tasks, subjects are expected to show the
slowest acquisition under the conditions of highest reward,

Subjects for the studies will be 2nd, 4th and Gth grade American and Flemish
children. At each grade level, 4 separate experiments (2 learning tasks and 2
performance tasks) will be conducted. In each experiment, subjects will be
randomly divided into three groups, each group engaging in the same learning or
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performance task but under different forms of experimental feedback, In addition
to these 3 feedhack groups, & Wth control group which receives no feedback will
be inecluded for 2 reasons: (1) Within a given age level it will serv: as & base-
line. (2) It vill help one to determine if observed cultural differences at a
given level are a function of motivational differences or of differing cultural
capacities in the task,

The apparatus which will be used to conduct this experiment has been develop-
ed, and is currently under construction. It was designed to be as general as
possible, allowing for a number of different tasks. In addition to being general,
it was hoped it woull prove inherently interesting to children, and would be as
relatively "culture free.”" Wiih these three goals in mind the follcwing appara~
cus has been developed:

Each subject has a 2 foot square response panel on which plctures of 20
different animal cages have been drawn, The plictures are arranged in 4 rows of
5. Below eaun plcture is a red push.button and to the right of each push-button
is & light., This panel is used by the subject to make his responses and by the
experimenter to alert the sublect to specific cages on the panel {via the read
light).

In the rote-learning task, the subject is shown & color slide of a cartoon,
ficticious animal end is asked to learn which cage that animal "lives" in, The
difficulty of this task may be varied by changing the number of animals in the
series of slides. (There are 20 different animals), If the child feels that
enimal "X" belongs in cage "C" he presses the button under this cage. If he is
correct the red light next to the button comes on simultaneous with the tutton
push. If he is wrong, the red light under the correct cage comes on & few
secords later.

In the concept-formaticn tesk, the subject is asked to guess which o2 n
ceges (where n can vary from 2 through 12) a given projecied animal shou.d be
pleced in, The animals in this series vary along 3 dimensions: (1) Rumber of
Iegs (2 or 4) (2) Color of Animal (Red, Blue or Green) (3) Direction Aninel is
facing (Left or Right). A wide range of difficulty is possible here, as in the
rote-learning task,

In the reaction time task, before each slide is projlected, dots of verious
colors are placed on each of the 20 cages. (Each cage has only 1 dot,) MNaxt
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an animal is projected which has on it a dot of a given color. The child's task
is to find the cage with a dot of the same ¢olor and press the button underneath
that cage. Before the next animel is projected the colors associat:d with each
cage are changed.

In the repetition task, each cage again is assoclated with a dot of a given
color. Again, an animal is projected on the screen which has a certain colored
dot on it, The child is instructed to begin with the top row, and move to the
right, pushing the button below each cage having the same colored dot as the :
animal, Whern he is finished with this row, he goes to row 2, then row 3 and so
on. When he has finished the last row, he returns to row 1 and repeats the same
behavior again. The number of correct button pushnes made by a child in some fixed
period of time is his score,

Examples of the animals used as stimulil are included on the following pages,

Color reproductions are avajilable in the firat and second copies of this proposal.
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CONCEPT FORMATION

Animals vary in color, number of legs, and direction they are facing (35 mn

slides are reversed to provide two directions).

-

BLUE ’ - BLUE
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SIX OF TWENTY FICTICIOUS ANIMALS FOR ROTE LEARNING AND PERFORMANCE TASKS
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SIGNIFICANCE ~ A SUMMARY

Ve would like to briefly summarize the general significance, theoretical,

descriptive, methodological and applied consequences of the research program

described previously:

A. Theoretical: The principal thecretical implications of the proposed

recearch include:

1.

2,

3.

h.

The definition and scaling of social motives which underly
cooperative and competitive forms of social interdependence.

The extension and modification of game theoretic principles to
encompass decision making in situations of social interdependence
including the development of descriptive stochastic models.

A preliminary examination of the relationship between induced
socigl motives in social situations and various forms of

learning and performance on langusge free tasks.

An extension of the theory of bargaining behavior proposed and
instigated by Fouraker and Siegal (1963).

B, Descriptive: The principal descriptive aim of the research discussed

in this proposal include:

1.

2.

3.

A cross-cultural comparison of the development of social motives

in children both as a function of age and culture.

A comparison of the effects of induced social motives on various
types of leerning and performance of children at various age levels,
A preliminary description of non-verbal learning and performance

tasks which can be used across various ege levels,

, Methodological: The principal methodologicel consequences include:

1.

2,

The development of methods for assessing social motives in situations
of social interdependence; in particular, the developent of
decomposed games,

An attempt to develop & paper-and-pencil task for measuring motives
in a decomposed game situation in order to obtain data outside of

a laboratory context.
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3. The development of statistical methods for analysing data which
derive from interaction settings.

i, The instrumentation of a matrix game (MDG) in a form understandable
to children,

5. The construction of non-verbal flexlble learning and performance
tasks which can be used across age levels and in various cultures,

D. Applied: The principal applied potential and goals include:

1. Further understanding of the major goals and strategy affecting
cooperative and competitive forms of sociual behavior, Since botn
cooperative and competitive forms of behavior are found in many
social settings, and are more or less adaptive given the general task
objectives of an organization, additional knowledge concerning the
definition of these processes, and the variables which affect them
is of considerable potentiml pragmatic value.

2. The definition and measurement of social motives which may atrfect
learning, performance, and other forms of human behavior. As noted
earlier, tie definition and measurement of motivation has lagged far
behind the assessment of achievement and aptitude. Such measures
could have substantial implications for educational practices among
various sub-populations of school children. One goal of the present
progran is to work towards a standardized measurement procedure for
assessing those social motives which underly cooperative and

competitive behavior.
VIII
RELEVAYCE TO DEPARTMENTAL CURRICULUM

The present proposal represents a continuation of a program of research
which serves as one focus of graduate education in the experimentsl soclal pro-
grams at UCSB and the University of Louvain., Funds from th's proyrem heve been
instrumental in supporting graduate students research experlence and previding
some of the laboratories equipment. For undergradustes, funds have been used to
support students, to work out experimental paradigms for didactic purposes, and
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purposes, cnd to provide so:ie laboratory equipment. In addition, funds have been
used to support students in the Work Stuly Progrem. TFor instance, the program
currently employs eight Chicano (Mexican-American students as experimenters for s
project on thie development of social motives,

The theoretical and methedr >gical efforts devoted to the project, including
the use of computers and thr - on of logiec racks and other equipment, has pro-
viced major intellectual sti: . ion to a number of graduate students, In
addition, we have been adle to generate cosperative relationships with other
laboratories both within and outside this country. For instance, one of our
recent Ph.D.s {8 currently at the Louvain leboratory for a year, and we are host-
ing for six months one of Japan's leading authorities in game research, Professor
Uneoka, Chaiiman of the Depsrtrent of Psychology, University of Hokkaido,

Fence, the program described is an integral part of our undergraduate,
greduaste and post graduate training activities,

IX

FACILITIES AdD EQUIPMENT

The laboratories, bcth at UCSB and at iLouvain, are two of the finest in the
vorld in terms of availadle equipment and facilities, There is adequate space in
toth to conduct the propesed research. Instrumentation exists for regular matrix,
decomposed gare and bargaiaing studies, Equipment is currently bdeirng constructed
for the learning and perforrance task descrided oreviously, The UCSB lad has
on-line c~eputer conscles anl logic systems available in {ts laboratory. The
latte lab also has two trailers attaeched to it vhich have been desizned and
jstrumented for conducting studies in the grade school aysten.

X
JUSTIFICATION OF BUDGET

In concluding, ve vould cbierve that we are rejuest'ng support for a froere. -
atic approach to investigating cooperative and competitive behavior, and 'he
social motives vhich underly these forms of intsrdependence, 'The budgetary
requests are somevhat larger than the typlical proposals since the progran
invilves three senior personnel: Frofessors MeClintock, Nuttin and Messick,




We have debated the strategy of submitting individnal proposals, which, if taken
singly, would have been consonant with t'.c normal level of funding to single
prineipal investigators. For a number of reasons, including our atterpts at
theoretical and methodological integration, and a need to reduce time, expense,
and redundancy, we have decided to submit one proposal.,
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